seasons. For pin frame cover estimates, I counted the total number of times that each species touched each pin. As a result, the pin frame count for any given species often far exceeded ten.
Although I hereafter refer to pin frame measurements as "cover," total number of pin hits is positively correlated with biomass of each species (Cynodon R 2 =0.89, K.Veblen unpublished data; Pennisetum R 2 =0.65, I. Kimathi unpublished data). Relative growth was calculated as Ln ((cover t 2 )/(cover t 1 )). I calculated relative growth during the dry season (t 1 =post-manipulation baseline cover, t 2 =March cover) and wet season (t 1 =March cover, t 2 =June cover) for each species/neighbor/grazing combination. Relative growth values are symmetrical around zero, with positive numbers indicating increases in cover and negative numbers indicating decreases in cover.
I calculated an additional index, relative interaction intensity (RII), to depict positive versus negative effects of heterospecific neighbor presence on cover of each species. The RII provides a measure of the relative difference in cover of a target species in plots with neighbors The presence of herbivores significantly decreased cover of Pennisetum, and this effect was especially pronounced during the dry season (Table 1 ; Fig. 1c,d ). Pennisetum cover was 44% lower in plots open to grazing. Although grazing decreased Pennisetum cover during the wet season (Fig. 1d) , grazing led to net loss of Pennisetum cover only during the dry season (Fig.   1c ). Though less influential than grazing and non-significant, interspecific competitors also decreased Pennisetum ( Fig. 1c ; Table 1 ), with Cynodon removal increasing Pennisetum cover by an average of 16%. Although the season*herbivory*competitor interaction was not significant, (Table 1) , the negative neighbor effects of Cynodon appear most pronounced in ungrazed plots during the dry season, (Fig. 1c) . There was no evidence of facilitation of Pennisetum by Cynodon under any grazing by season combination ( Fig. 1c,d ; Table 1 ).
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Despite the negative effects of grazing and neighbors on Pennisetum performance, wet season Pennisetum growth was so pronounced that net increases in cover occurred in all plots, even those with both competition and grazing. Pennisetum cover was 33% higher in the wet season than in the dry season. During the wet season Pennisetum was competitively dominant over Cynodon; Pennisetum cover increased (relative growth >0) in control plots (both with and without grazing), while Cynodon decreased (relative growth<0) (Fig. 1b,d ). Cynodon had a much more complex response to experimental treatments across sampling periods. During the dry season, grazing significantly reduced Cynodon cover (t=-2.96, df=39.9, p=0.005; Fig. 1a ; Table 1 ). This effect was amplified by the removal of Pennisetum, demonstrating a facilitative effect (RII>0) on Cynodon cover (Fig. 2a) . Cynodon relative growth was significantly higher in the presence of its interspecific neighbor, but only in the presence of grazing (grazed, competitor pres/abs: t=3.19, df=42.3, p=0.0027; ungrazed, competitor Fig. 1b) , and in contrast to the dry season, Cynodon cover increased when subjected to both neighbor removal and grazing (t=-4.41, df=42.3, p<0.0001; Table 1 ; Fig. 1b) . Net facilitation did not occur during the wet season.
Density reduction plots
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The facilitative relationship between Cynodon and Pennisetum appears to be both unidirectional and species-specific. A dry season comparison of Pennisetum removal plots (leaving ~50% Cynodon cover) with density-reduced control plots (leaving ~25% Pennisetum and ~25% Cynodon) shows that, at a constant plant cover (~50%), Cynodon is facilitated only by Pennisetum (grazed, competitor pres/abs: t=3.76, df=29.7, p=0.0007; ungrazed, competitor pres/abs: t=0.82, df=33.1, p=0.42; Table 2 ; Fig. 3 ). This suggests that facilitation is due neither a) to less cover (regardless of species identity) or b) to presence of conspecifics. Cynodon and Pennisetum performed as well or better in density-reduced plots than in neighbor removal plots in all season-grazing combinations except 1) Cynodon, grazed during dry season (discussed above) and 2) Pennisetum, ungrazed during wet season (data not presented).
Overall, both species appeared to respond to a general reduction in competition (and increase in bare ground), irrespective of species identity. Additionally, Pennisetum appeared to respond (non-significantly) to higher inter-than intra-specific competition when ungrazed during the wet season.
Discussion
For a robust understanding of ecological interactions, ecologists must address contextdependency and study how biotic and abiotic factors vary over time to influence species' interactions (Agrawal et al. 2007 ). Semi-arid grazing ecosystems present an ideal opportunity to investigate how herbivory (biotic) effects and wet/dry (abiotic) cycles interact to influence plantplant facilitation. This study provides experimental evidence that plant-plant interactions are highly contextual. Specifically, I have shown that facilitation 1) occurs only in the dry season, 2) occurs only in the presence of herbivores, 3) is asymmetric (Cynodon is facilitated by
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Pennisetum, but not vice-versa), and 4) is species-specific (Cynodon benefits from the presence of Pennisetum, but not from the presence of con-specifics). In addition to revealing contextual facilitation of Cynodon, the design also revealed more general patterns of competitive (negative) interactions between the two species. Both species showed strong responses to the wet season. Pennisetum responded to increased rainfall with clear competitive dominance and net growth, and Cynodon was strongly negatively affected by Pennisetum neighbors. These results are consistent with plant competition models indicating more intense competition at higher productivity (Grime 1973 , 1977 , Tilman 1985 , 1988 , including during pulses of productivity in dry environments In addition to being unidirectional and species specific (Fig. 1,4) , facilitation was limited to the dry season only and occurred only in the presence of herbivores. This net facilitative effect was a product of increased strength of facilitation, but also may have been due to the decreased strength of competition during the dry season. My results also are consistent with recent suggestions that herbivory is the major driver of facilitation in water-limited environments (Baraza et al. 2006 , Graff et al. 2007 . In these systems, where water is a primary limiting resource (Noy-Meir 1973, Casper and Jackson 1997) dry conditions may amplify the negative (competitive) effects of neighbors for water and outweigh any positive neighbor effects (Tielborger and Kadmon 2000, Maestre et al. 2005 ).
Instead, neighbors may mitigate another major stress: consumer (grazing) stress. My results demonstrate that neither abiotic stress alone, nor herbivory alone account for facilitation, but that facilitation is driven by an interaction between the two.
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The contingency of facilitation upon both grazing and times of abiotic stress likely relates to grazing intensity. There is growing evidence pointing to the intensity (not simply presence or absence) of grazing as an important driver of facilitation (Rebollo et al. 2002 , Graff et al. 2007 ANCOVA. Grazing, competitors, season, and interactions among the three were fixed effects. The experimental unit, block, was a random effect, and baseline plant cover of the target species was treated as the covariate.
Veblen-27 
